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A 27-year-old man presented to our hospital with a 1-year-hisory of repeated syncope, which
particularly occurred while bathing or on a hot day. The head-up tilt test did not induce arrhythmia;
however, blood pressure decreased by 39 mm Hg without any symptoms. Given that no bradycardia/
tachycardia was induced on electrophysiological study and carotid sinus massage, an implantable loop
recorder (ILR) was implanted. After 2 months, syncope again occurred during bathing at midnight.
Sinus arrest and a maximum ventricular pause of 10.2 s were documented using the ILR. After
pacemaker implantation, the patient had not experienced syncope for 14 months.
& 2012 Japanese Heart Rhythm Society. Published by Elsevier B.V. All rights reserved.1. Introduction
The standard criterion for the diagnosis of unexpected syncope
involves proof of a correlation between a spontaneous symptom
and cardiac arrhythmia. Holter monitoring is a useful method to
detect unexpected syncope. However, this modality has some
signiﬁcant limitations. First, its usefulness depends on the fre-
quency of syncopal episodes. Patients may not experience symp-
toms during the Holter recording period. Second, Holter recording
could not work under wet conditions (e.g., bathing, showering,
and swimming). Although few waterproof Holter electrocardio-
graphs are commercially available, their use is not yet widespread.2. Case report
A 27-year-old man presented to the cardiology department of
our hospital with syncope. He had no family history of cardiac
sudden death. Syncope had repeatedly occurred, particularly
during bathing or on a hot day, for 1 year. Baseline electrocardio-
gram (ECG) revealed no abnormality and organic heart disease.rt Rhythm Society. Published by E
16/j.joa.2012.10.002.
ibaken Saiseikai Narashino
, Japan.The Holter recording indicated signs of neither a ventricular event
nor any bradycardia. During the head-up tilt (HUT) test, blood
pressure decreased by 39 mm Hg (from 123/78 to 84/48 mm Hg)
15 min after tilting. Although the heart rate also decreased
abruptly from 85 to 59/min after 21 min, no pause (42.0 s)
was detected. Syncope or presyncope did not occur during the
test (Fig. 1).
No bradycardia/tachycardia (including ventricular arrhythmia)
was induced by programmed electrical stimulation during the
electrophysiological study. The sinus node recovery time was
1180 ms. In addition, no bradycardia/pause was noted during the
carotid sinus massage maneuver. Therefore, an implantable loop
recorder (ILR; Reveal Dx 9528, Medtronic Inc.) was implanted for
further examination.
After 2 months, the patient had syncope during bathing at
midnight. He was rescued from drowning in the bathtub by his
family. Subsequently, he completely recovered consciousness and
did not have any sequelae. Sinus arrest and a maximum ventri-
cular pause of 10.2 s were documented with ILR during this
syncopal attack (Fig. 2).
He was treated with permanent pacemaker implantation
(ALTRUA 60 S606, Boston Scientiﬁc) and received no other
medical treatment. A permanent pacemaker was programmed
to the DDD at a rate of 60–120 ppm and an AV delay of 250 ms.
Syncope did not recur, even during bathing or on a hot day, for 14
months after permanent pacemaker implantation.lsevier B.V. All rights reserved.
Fig. 1. Changes in blood pressure and heart rate during the head-up tilt test. Blood pressure decreased by 39 mm Hg (from 123/78 to 84/48) 15 min after tilting. Heart rate
decreased abruptly from 85 to 59/min 21 min after tilting; however, no ventricular pause and no symptom appeared. DD, dorsal decubitus.
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A neurally mediated syncope (NMS) is triggered by the autonomic
nervous system. Because of RR prolongation during a syncopal attack
followed by mild heart rate acceleration, the autonomic nervous
system was suggested to play an important role in the case of
syncope in this patient. The decreasing blood pressure supported the
diagnosis of mild vasodepressor NMS. Moreover, the abrupt drop in
heart rate (from 85 to 59/min) without a pause and symptoms at the
end of the HUT test suggested a cardioinhibitory NMS. Finally,
the sinus arrest with a long ventricular pause during spontaneous
syncope was documented directly by ILR. It was suggested that, as
NMS is a cardiovascular response, it should play a role in the
mechanism underlying severe sinus arrest, as shown during the
HUT test. Therefore, a permanent pacemaker was implanted, without
other medical treatment, to prevent syncope and, consequently,
drowning during bathing. The changes in blood pressure and heart
rate while taking a bath are generally quite complicated. It has been
reported that the autonomic nervous activity while bathing signiﬁ-
cantly affects heart rate [1].
Therefore, it is necessary to identify the accuracy of ECG in
predicting a spontaneous syncope. Some waterproof Holter ECGs
are commercially available; however, their use is not yet wide-
spread. Moreover, patients may not experience syncope symp-
toms during the recording period. Given that the ILR can workeven in this condition, it can be used for recording even while the
patients are bathing. Therefore, ECG recordings during syncope
while bathing can be detected with an ILR. The implant can
remain functional for a long period (approximately 2–3 years).
A previous study reported that the overall diagnostic yield of
conventional testing (external loop recorder, HUT test, and
electrophysiological study) was only 19% [2].
The RAST study showed that ILR monitoring is more likely to
result in a diagnosis than conventional testing (55% vs 19%, respec-
tively) [2]. In addition, the ISSUE2 study indicated the effectiveness of
a therapy based on the early application of ILR for patients with
recurrent suspected NMS [3]. Cardiogenic syncope can lead to sudden
cardiac death. In particular, if syncope occurs in the bathroom, it can
result in a secondary injury, such as trauma, or drowning. Ordinary
Holter monitoring cannot be used while showering or bathing. ILR
has better ability to detect a cause of syncopal attack, even in cases of
repeated syncope during bathing. ILR can identify the cause of
syncope not only in patients with rare syncopal attack but also in
patients with repeated syncope under wet conditions such as bathing
or showering.Conﬂict of interest
None declared.
Fig. 2. Electrocardiogram recorded by an implantable loop recorder during syncope. After mild heart rate acceleration, sinus arrest and a 10.2-s ventricular pause were
documented during syncope (n).
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